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TOM TAT
Trod choi may tinh dwoc thiét ké dé& choi voi ban phim va con chudt theo kiéu truyén thong.
Diéu nay gay nham chan va gi&i han cho ngudi choi I&n nha san xuét trd choi. Véi nhivng thiét bi
di déng c6 sdn, ta cé thé thay thé viéc diéu khién trd choi va (rng dung trén may tinh theo cach thu
vi hon. Trong pham vi bai bdo ctia minh, ching t6i dé& xuét phwong phap st dung dién thoai di
ddng va may tinh ca nhan dé dwa ra mot thw vién cho phép 1ap trinh vién co thé xay dwng nhirng
trd choi twong tac dwa vao hanh dong clia ngudi choi.
ABSTRACT

Computer game is usually designed to be able to play using keyboard and mouse
traditionally. This limit experiencing of gamers and game developers. Using mobiles which support
accelerometer, we can create a more interesting way to control games and application on
computer. In this report, we will show how to use mobile and computer to create a library for
developers can develop games using interactions with gestures of gamers.

1. Pit van dé

Hién nay céc thiét bi di dong ngay cang phd bién, su phat trién ciia cong nghé cho phép
tich hop céc thiét bi phan cimg vao dién thoai di dong va dan dan tré thanh chuan cho cac
thiét bi méi. Vi du trong nhiing ndm gan day, cic nha san xuat dién thoai da tich hgp man
hinh cam mg dién dung da diém, GPS, cam g gia tdc, va la ban s6. Cung v&i viéc phat
trién cac hinh thirc choi trd choi trén may di
dong. Tuy nhién, do gi6i han vé phan cimg va
dod rong man hinh, viéc choi tro choi trén dién
thoai khong hap dan nhu viéc choi trd choi trén
may tinh voi viéc trang bi hé thong phan cing
t6t va viéc 1ap trinh trd choi d& dang hon nhiéu
s0 voi cac thiét bi di dong. Diéu nay 1a do trén
cac thiét bi di dong, tdn tai nhiéu nén tang va
c4u hinh may khac nhau dan dén sy kho khin Hinh 1 Choi tr6 choi cam ting gia téc trén N5800
cho 1ap trinh vién. Viéc tmg dung cam ung gia toc trén dién thoai chi phd bién ¢ viée xac
dinh hudng man hinh va choi mét sé tro choi bang cach nghiéng va xoay man hinh.

May Wii (wiimote ra doi vao thang 7/2006) 1a hé thdng may choi trd choi rat thanh
cong nhd tng dung dugc cam tng gia tdc vao trd choi.
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Viéc nghién ctru trng dung cam ng gia tdc trén dién thoai vao viéc xay dung tro choi trén
may tinh s& mang lai nhitng trai nghiém méi mé cho ngudi choi cling nhu cong cu hitu ich
cho céc nha lap trinh game may tinh thé hién kha ning ctia minh.

2. Gidi phap cong nghé
2.1. Java, J2SE va J2ME

Java 13 ngdn ngit 14p trinh dwgc phat trién dau tién boi James Gosling, nhan vién
cong ty Sun Microsystems (hi¢n thudc tap doan Oracle). Ngon ngit 14p trinh Java dugc tao
ra v&i muc dich khién nguoi phat trién ung dung cé thé “viét mot 1an, chay moi noi”. Do
dic trung cta ngdn ngit 1 duoc bién dich ra ma nhi phan c6 thé chay trén moi may ao Java
va khong phu thude vao phén cing va hé diéu hanh.

J2SE 1a mot nén tang pho bién duoc st dung cho viée lap trinh voi ngdn ngir Java.
J2SE trong thuc té bao gdm mot may 4o Java, mot b thu vién bao gdm céc goi cho phép
sir dung hé thong tap tin, mang, hé thdng giao dién ngudi ding, v.v.. trong cac chuong
trinh Java.

J2ME duoc thiét ké cho cac thiét bi di dong va hé thong nhing, cho phép cac thiét
bi nay thuc thi chuong trinh viét bang ngdn ngit lap trinh Java. J2ME dugc thiét ké boi
cong ty Sun Microsystem dé thay thé cho Personal Java, mot nén tang tuong tu. Hién c6
khoang trén 2 ty thiét bi str dung nén tang nay
2.2. Cam ikng gia toc va JSR-256

Cam ung gia tbc ngdy cang tré nén phd bién. Thiét b
nay cho phép tuong tac thong qua qua trinh nhan dang chuyén
dong. Thiét bi di dong s& doc duoc gia tri cua gia toc thong qua
3 s6 nguyén biéu dién vector gia tbc véi hé toa d6 nhu bén. Khi
dién thoai dumg yén, thi luén c6 mot gia tdc trong luc tic dung
1én dién thoai. Khi roi ty do, gia tdc nay bang 0.

bién thoai di dong st dung JSR-256 (API dung cho
cam g trén nén tang J2ME) dé doc duoc gia tri nay.

2.3. Bluetooth va JSR-82

Bluetooth 13 chuan trao ddi dir liéu mé trong khoang cach ngan dugc phat trién boi
chi nhanh truyén théng Ericsson vao nam 1994. Ngay nay chuan bluetooth dwuoc quan Iy
boi nhom Bluetooth Special Interest Group bao gdm viéc phat trién, cip phép, chimg nhan
vé chuan bluetooth cho cac nha san xuat.

Co xép xi 10590 loai thiét bi hd tro chuan bluetooth trong do co6 khoang 3150 loai
dién thoai di dong, 1003 loai thiét bi cam tay va 1455 loai may tinh c4 nhan dang ki st
dung chuan bluetooth nay. D6 1a mot con sb twrong ddi 16n.

Hinh 2 Cam img gia toc

Su phat trién ctia cac thiét bi hd tro bluetooth da dan dén sy ra doi cia chuan JSR-
82 trén di dong cho phép cac ung dung Java midlet st dung bluetooth. JSR-82 duoc phat
trién bo Java Comunity Process. JSR-82 ciing dwoc cai dat trén may tinh c4 nhan thong
qua c4c phan mém ngudn mé nhu bluecove.
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3. Phat trién
3.1. Muc tiéu phan mém

Viét chuong trinh doc dit liéu trén may dién thoai c6 hd tro J2ME, bluetooth (JSR-
82), cam ung gia toc (JSR-256) thoi gian thuc. Sau d6 st dung céac dir li¢u nay dé chuyén
ve cac dir li¢u co tinh tuong tac trong tro choi.

Nghién ctru nay tap trung vao viéc dua ra thu vién dé 1ap trinh vién c6 thé phat trién
cac tro choi may tinh dua vao cam ing gia toc trén dién thoai, khong tap trung vao viéc san
xuat mot san pham tro choi cu thé.

3.2. Gidi phdp dé xuit

Thu vién duoc xay dung thanh hai thanh phan chay trén dién thoai va trén di dong

v61 mo hinh nhu ¢ hinh 3.

4 4 N
8‘ Doc dit liéu gia toc tir JSR-82
Java Midlet doc Phat dir liéu thong qua TCP/IP
dir liéu tir JSR- b g
256 va su kién
9 « API cho java, c++, c#...
- / L
‘ o TRO CHOI
Hinh 3 Cdc thanh phan cua phan mém
\ J

Xay dung ung dung J2ME doc cam tng gia tdc trén may dién thoai va chuyén di
liéu dén may tinh thong qua két ndi bluetooth.

X4y dung phan mém cong giao tiép Java doc dit lidu tir bluetooth va phat lai trén
giao thire TCP/IP.

Xay dung bo thu vién doc dir lidu tir churong trinh Java bang cic ngdn ngir pho bién
nhu Java, ct+, c#.

Thuét toan d& nhan dang chuyén dong.
3.2.1. Ung dung J2ME

Chuong trinh J2ME ¢6 tac dung do tim thiét bi bluetooth trong pham vi va két n6i
t6i dich vu diéu khién tir xa. Sau d0, chuong trinh sé& chuyén tiép dit liéu dén thiét bj nhan.
Dit liéu chuyén tiép bao gém dit liéu tir cam Gmg gia tdc va dir lidu cac phim bam, do do,
viéc giri va nhan phai dam bao an toan vé ludng (thread-safe).
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3.2.2. Ung dung céng giao tiép Java

Ung dung st dung jsr-82 dé doc dir liéu tir dién thoai thong qua bluetooth. Chuong
trinh nay c6 thé thong qua Java Robot dé diéu khién mot sb tro choi don gian. Ngoai ra
chuong trinh con dong vai trd 1a mot cong giao tiép dé cac tng dung C++, C# va Java hay
bat clr ngdn ngit ndo khac c6 thé doc duoc dit liéu cua cam tng gia toc théng qua giao thic
TCP/IP.
3.2.3. Thw vién lap trinh

Xay dung cac thu vién thuan ti€n cho nguoi dung st dung cac ngoén ngir ngoai Java
nhu C++, C# thong qua dich vu TCP/IP cta gateway Java.
3.2.4. Pé xudt thudt todn nhdn dang chuyén dong

a. Géc cia thiét bi khi thiét bi ding yén

Khi thiét bi cam ung gia téc dung yén, ludn ludn c6 mot gia tdc trong luc g tac
dung 1én thiét bi. Ta c6 thé dya vao gia tde g(x,y, z) nay dé tinh gdc cua truc toa dg so voi
mit phang ngang theo cong thirc (1).

VxZ + 22

tan(0y, mp ngang) = ——— (1)
"!l_.?

Trong cong thirc (1), Oy 1a truc twong tng véi chiéu doc ciia dién thoai (xem hinh
2), mp ngang 1a mit phang vudng goc véi trong luc g. X, y, z 1an lugt 1a cac gia tri ciia g
khi chiéu 1én 3 truc (Ox, Oy, Oz). Dua vao goc nay ta c6 thé xdy dung cac trd choi twong
tac theo goc cua thiét bi nhu cac tro choi dua xe va cac tro choi tuong tu.

b. Nhan dang chuyén dong

Nhén dang chuyén dong yéu cau thuat toan phtic tap hon. Do hé quy chiéu cua gia
tdc khong c¢d dinh, tan sb dit liéu gia tdc bi gidi han va sai s6 cua thiét bi cam ung gia tde
nén chiing ta khong thé tinh toan duoc chuyén dong cta ddi twong ma phai dya vao cac
thudt todn nhan dang va moé hinh hoa thong qua céc budce sau:

hoc

Phan doan [ Locnhidu [ Xépxi —» MO0 hinh
Y

Hinh 4 Qud trinh nhdn dang mét chuyén déng Nhan dang Phan loai

Phén doan chuyén djpng Pugc sir dung dé nhan biét khi ngudi ding bat dau va két
thuc mot chuyén dong. Sy phan doan chuyén dong co thé duogc thuc hién dua vao phim
bam. Ngudi ding phai bAm va giit mot phim cho dén khi két thuc hanh dong d6. Phuong
phap nay dé dang duoc thuc hién, tuy nhién khong duoc danh gia cao vi phai dung toi
phim bam trén dién thoai. Viée phan doan chuyén dong co thé duoc thuc hién be“mg cach su
dung gia tri bién thién D cua gia tbc duoc tinh theo cong thirc (2).

D= "Ir[xk —xp1)? + ( — Vie—1)? + (2 — 2-1)° (2)
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Can ctr vao gia tri cua D dé phan doan chuyén dong, dua vao thuc té, ta chon gia tri
D phu hop dé danh diu su bit dau va két thic cua chuyén dong. Trong vi du cia minh,
ching t6i chon D 16n hon 0.1 dé bat dau mot hanh dong va két thic khi D nho hon 0.05.

Loc nhiéu dir ligu trong qué trinh chuyén dong c6 xuat hién cac nhiéu dit liéu, dé
loai bd céc tin hi€u nay ta chi thu nhan cac tin hi¢u c6 D theo cong thirc trén 16n hon mot
gia tri phu hop dugc chon ra theo thyc tién. Trong vi du cia
minh, ching t6i chon ghi nhan nhitng tin hi¢u c6 D 16n hon
hoic bang 0.075.

Xdp xi dir ligu Qua trinh nay giam do6 16n cua dir lidu

can xt 1i, béng cich tham chiéu dit liéu t6i mot tap hop gia tri @ >

4

c¢d dinh. Trong trudng hop ndy, chung ta ap dung thuét toan k-
mean dé xp xi dit lidu, v6i k = 14. Cac diém trung tdm dé st
dung trong thuat todn nay dugc lya chon trong mot hinh cau
c6 ban kinh dugc tinh toan phu hop voi ting loai ¢t dOng,  Hinh 5 Sir dung thudt todn k-
nhu hinh 4. mean dé xap xi dir liéu

M6 hinh héa sir dung mé hinh Markov an (Hidden Markov model — HMM) véi 8
trang thai tir trai sang phai dé nhan dang. HMM 1a cong

cu dugc st dung phé bién trong nhan dang mau. Trong () Test Bed = | o
chuong trinh sir dung mot cai dit co6 san cia HMM. De;;“;;:':}“;]e ]
Thuat toan Baum-Welch dugc sir dung trong qué trinh F’ Orientation | Actions |
hoc cia m6é hinh Markov. Va thuat toan forward-
backward dugc sir dung trong qua trinh nhin dang.
Nguoi doc c6 thé tim thay cai dat thudt toan nay ¢ thu
vién jahmm (mot cai dit mo cia HMM bang ngdn ngit
java[4]).
Phan loai chuyén dong: Qua trinh phan loai
chuyén dong tim ra chuyén dong gan gidng nhit trong
chuyén dong ctia nguoi choi va cac chuyén dong cé trong

co s¢ dir liéu. Thuat toan phan loai Bayes don gian (Naive
Bayes) dugc su dung. Thuat toan nay la mét thuat toan
phén loai rat don gian va ndi tiéng dugc sir dung rong réi trong thong ké va nhan dang.

Hinh 6 Vi du vé doc vi tri

4. Két qua thir nghiém
4.1. Mt s6 hinh anh chwong trinh
Chuong trinh thir nghiém c6 cac tab bao gom:
— trinh dién doc vi tri twong dbi cua dién thoai.
— Nhian dang chuyén dong.
—  Vamot tro choi demo kha niang tmg dung ctiia phdn mém.
4.2. Két qua dat dwgc

Xay dung thanh cong thu vién doc tin hiéu tir cam Gng gia tc cta dién thoai tir may
vi tinh, tir 46 cung cp cho 1ap trinh vién kha nang viét cac tro choi co st dung chuyén dong.
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Budc dau xay dung framework nhan dang cac chuyén dong tir cam tng gia toc dé
ung dung vao cac tro choi trén may tinh.
Tim hi€u va xay dung st dung mo6 hinh Markov an dé nhan dang ct chi ctia nguoi

choi game.

5. Két luan

Cac thlét bl h6 tI‘O’ cam | 2] Test Bed - — p—— = | E

Device Connected

l,l'l’lg gia téC ngéy Céll’lg ph6 fDnenlallon rAclmns rsamp\eﬁane rTelns Player rTrammg
bién trén thi truong tuor cac
dlél’l thO@l tém tI'ul’lg ChO dén Recognize: roll left

cac dién thoai thong minh. -
roll rigl
Tuy nhién, viéc khai thac cac /\M rolet

thiét bi nay con dung lai &
muc han ché. { V
Nghién ciru ndy nham ap dung
cac thiét bi cam tng gia tdc
gid ré vao viéc phat trién tro
choi va ung dung trén may
tinh c4 nhan, nham khéc phuc
nhimg han ché vé phan cing .
cua thiét bi di dong, dem lai Hinh 7. Nhdn dang mét chuyén déong
nhitng trai nghiém mdi mé vé choi trd choi trén may tinh.

TAI LIEU THAM KHAO

[1] Trang web vé ngdn ngir 1ap trinh Java cia tdp doan Sun Microsystem, nay 1a mot chi
nhanh cua Oracle. http://java.sun.com

[2] Dién dan phat triéen dién thoai di dong cta tdp doan Sony Ericsson
http://developer.sonyericsson.com

[3] Benjamin Poppinga, 2007, chuong trinh nguén mé cho phép nhan dang chuyén dong
bang may wii. http://www.wiigee.org/

179



